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EXECUTIVE SUMMARY 



PisnjpUv® opportunities can be difliculi to laemify within any given maostry. om they 
tjo exist Defining tfte ngni proouct ana the nght initial target marKet that meet the 
disruptive opportunity's requirements is even more cnaiienging. especially withm 
mature ana weii-enirenchea industnes. such as the networK storage industry. 

Zetera s patent-pending technology has tne potential to be a disruptive solution within 
the network storage industry due to the technology's ability to matcn or exceed rnany 
of the capabilities of today's existing storage solutions with one that is lower-cosi 
posse33ind few cx)inpromi&©s. 

Consistent with companies that nave deployed successful disruptive technologies. 
Zetera has a focused approacn. The company « marketing its technology initially 
within market segments feg.. SMB) where there is little conflict with established 
high-end storage systems and withm consumer storage solutions where there is an 
increasing need for inexpensive, easy^o-depioy protected storage Once Ihe 
technology is deployed, adopted, and proven successful in these mameis. it can be 
adapted and positioned within established high-eiKi storage array markets. 

Nevertheless. compah«« introducing a disruptive technology sucn as Zetera's shouw 
expect a fair amount of reticence from users who are fully entrenched in today's 
typical networking mfrastoiCUire — there is always a tendency to latch on » proven 
legacy technologies First on Zetera's hsi of pnonties should be a strategy to partner 
with credible vendors (the company nas already announced relationships with 
Beil Microproducts. StorCase, and Netgear) and to achieve success in base 
environments to prove the reliability and robustness and. more important, the 
simplicity of iis technology 



SitUBtion Overview; Disrupting the Storage 
Industry with IP 

Disruptive tecnnologies rarely are guaranteed to be successful. Comparues introducing 
potentially disruptive technology must invest muen nme and effort in defining the nghi 
produa and the right indial target mangel that meet the dsrupiive opportuntiy's 
requirements; the is especially challenging vrithm mature and weli-entrenched 
industnes. such as me netwoik storage industry. Many times, however. « wiu be the 
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All these changes mean that the storage capacities and pracuces iT managers 
thougm wouw Pe adequate to support company growth for yeare are now providing 
oreatning room for jusi a few months and are causing increasingly frequent 
disruptions in systems and applications. IT managers want storage solutions that 
meet tneir unique business and orgamzaiionat requirements and scale flwdiy to meet 
tomorrow's antiopated and unanticipated demands 

13 They want solutions that are easy to set up. allowing simple data migration from 
existing systems, without requinng any expansion in IT staffing levels 

|o) They want solutions that require tew initial investments without sacnficmg the 
ability to expand as needs grow 

Q They want integrated pacKages that address speafic needs (le, server 
consolidation, improved data protection, email archiving) without dismpting 
current operations. 

Of course, all these *Vvants** are complemented unth fixed IT budgets and head OOuntS 
and an overarching corporate mandate to improve revenue and profitability 

Networked Homes Xocroasing the Need for Advanced, Cost^d^ective 
Home Storage 

Over the past year, consumers nave seen an explosion m the range and type of 
home netwofKing and pereonal entertainment devices that require expanded levels of 
storage The home is evolving from a place with one PC acoessmg the internet to a 
broad range of systems (e.g, desKtops. digital video recordeis [DVRsJ. game 
systems, music pteyers) that an have storage. 

Today. It »s not hard to find households mat nave almost a terapyte of storage insiaUed 
across vanous devices Although these home users are increasingly deploying higher- 
capacity and larger numbers of dnves. they are doing so in an uncoordinated and 
nomntegrated fashion (Similar to many corporate environments where disparate servers 
are found frequently) As oonsumets increase their use of applications for digital photos, 
musrt:, videos, and personal data (e g . personal finances), they vwiu need storage 
soiutions that make it very easy to accomplish the following goals: 

Q Add capaoty that is seif<xjnfigunng and accessible by an systems 

0 Allocate capacity for individual applications (e g.. DVR) 

0 Enable more robust data protection (RA|D-iiKe> across disks that are phySicaiiy m 
separate devices 

unlike corporations that require a mynad of features mat can be exploited by talented 
and salaned (T employees, consumers require a minimum set of storage features that 
can be deployed and managed via seif-configunng utilities and intuitive graphical user 
interfaces. However, like corporabona. consumers nave an increasing subset of 
digital information that requires rooust protection from hardware failure, corruption, 
and acekaentai deletion In fact, consumers concerned vwtn protecting their families* 
digital neniage win need to protect and to manage data longer than corporations, 
perhaps even forever. 
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Data protection canrtoi oe overBmphascsed Spared HDDs are used more fraquenoy 
wimm storage solutions and run me nsK of failure; merefore. tney require ni 9 hBr^eval 
features sucn as RAIDS, wnicn protect data ffom individual dnve failure Aithougn me 
majonty of storage environments (desRiops or mODiia devices) use only one HDD. 
many enterprise storage systems and an increasing nwmPer of Home and small 
Ousmess applications require aggregations of HDDs ranging from as few as two to 
riundreos of drives. 

All of ipis aggregapon, nowever. also adds a layer of complexity and cost because 
these storage systems require addmonai functionality to organize and allocate 
storage capacity (typically referred to as volumes) across multiple HDDs 

Tne mam adopters of aggregated storage systems are entetpnses mat have me need 
and tne aoitny to deploy and manage these inherently more complex systems The 
mam effort of providing aggregaoon focuses on tne controllers and drives rather man 
how the user naturaBy interacts and interfaces with the data in additton. despite the 
Pilling of SAN ano NAS devtoes as "neiwom aichiteciunos.- many deoisns have 
various direct-attached legacies. Consequently, improvements m mese networn 
storage scenarios have Deen realized in increments, at great cost, and by brute force 

New approaches, such as Zetera-s. dispense with the controller and local Dus end 
connect the user and applicatian directly to the neiwoiK storage fabnc Thus, dramatic 
improvements are possible without incurring additional cost because the legacy 
technologies no longer have to be maintained 



Strengths anO Weaknesses of Existing 
Storage Systems 

Four fundamental factors dnve me success of a networK storage system Tnese 
faoors are: 

Q Cost, The total cost to the user to set up. maintain, and use the netwom storage 
system 

Q Scalability. The ability to scale me system by adding capacity to the overall 
system as an enfarpnse’s needs grow 

S Perfomisnca, The system’s ability to defivar data to applications and users 

S Reliability. Ensuring data integrity m me event of a system failure 

Any given networK storage system may opiirinize one or some combination of mese 
factors for eacn target mancet. but optimizing all factors simultaneously poses a 
considerable challenge. For instance, lowend NAS systems provide cost-effective 
storage for name and SMB environments at me expense of performance and. possiPiy. 
scalability A SAN provides larger enterprises with high-performance capabilities, but at 
me expense of cost, because special equipment such as FiWe Channel switches and 
Knowledge is required RAID systems cover vancus aspects of reliability, 
where orie or even two drives tan v«mout losing data integnty: however, mese 
systems can suffer in performance due to controller potoenecKs ana in cost due to 
higniy complex layere of technology for data redundancy. 
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THE ZETERA SOLUTION 

Zeiera Corporation, an irvine. Califorma-Oased company, imroouced a now 
lechftology for networK storage paseo on the incjustry standard IP Zeteras 
technology puts compute power and tntenigence on the HDDs tnemseives so that the 
storage system's capabilities ana tunctions are handled by me disinbuted processing 
on the dnves alone. It is designed to meet me core storage requirements of 
businesses and consumers by leveraging off-me-shelf technology At the heart of 
Zeiera ’5 protocol is a storage faonc ouiit upon the intemetworlung protocol standards 
developed by the Internet Engineenng JasK Force. This same IP is me foundation of 
me mtemet and just about every pnvate data networK 

Zetera's approach isn’t ‘storage over IF^ as discussed by many companies in the 
storage industry. These scHwtions, as typified by iSCSI retain me attnbates of mese 
legacy storage protof?ols. For instance. iSCSI builds a tunnel inside IP and moves the 
entire SCSI protocol Both end devices are still bourvd by the functionality inherent m 
SCSI. In comrasT, rather than osmg IP ae an ©xtonfiton ooro oetwean ctianis ar>d 
storage devices. Zetera uses IP as the storage paradigm itself 



Overview of Zetera's Technology 

To understand Zetera's solution, companies must review the basic properties of IP 
IP offers a number of interesting properties mat developed irt response to the scope 
and complexity of the networks it supports These properties inawde: 

13 IP addressing. A system for identifying and self-registenng every unique entity 
on the networK 

E9 Muldcaatjrtg. A system for enabling a single system to communicate 
simultaneously yAm multiple systems using IP protocols such as universal Data 
PacKet (UDP) 

S Broadcasting. A system for enabling a dev»ca to communicate simultaneously 
wnn all other devices 

E3 NetworK address trar^slation. An ability to connect devices on two different 
networKs. providing both greater security and greater scalability 

S Routing. A system of intermediary devices that manages The flow of intbonalion 
between communicating devices regardless of failures anywhere m the network 

(3 Security. A set of starvaards that ensures me authenticity of communications as 
well as a method (encryption) for preventing unauihonzed retneva! of information 
by mird parties 

Zetera’s solution utitizes these native IP capabilities (e g . roaring, self-configuration, 
and organization) to provide a viouai data connection mat aggregates drive 
performance as well as enables transparent, seamless capacity expansion, and 
self-healing on dnve or linK failures. The company's protocol offers true peer-t<H>eef 
storage networlong. where any PC can access any storage component, as long as 
there is an IP connection between mem. 
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Example Applicatipn (RAlD-lO) 

As an example, consider how tne Zeiera technology can be applied to us© the 
fundamental RAjD DuiWing DKx:ks to create a RAlO-lO system Figure 1 depicts a 
Zetera RAlD-lO system with N doves wner© ©acn orive has a logical stnpe partition 
and a logical mirror partition. Dotn accessroie via IP addresses. The striped partitions 
combir>e to form one striped volume, ana tne mirrored partitions comoine to form a 
mirror of tne stnped volume. 



FIGURE 1 

Example of Zetera’s RAID-XO System with N Prives 




in Figure 1 . data is oroKen into data blocks and sent via multicast across au anves in 
the logical stnped volume as indicated Oy rtocks ^ through N. in addition, tne logical 
stripe partiiiorts then send me data to a mirror partition. The mirrored vdume is 
staggered py one drive so mat tne mirror partition on dnve t is mirronng data block 2 
from me stripe on drive 2 and so on- 

This configuration allows me army to recover from any single dnve failure. 
For instance, if drive 2 fails and drops out of the array, dam from drive 2 can be read 
from me mirrored partition on dnve 1 in a manner mat is transparent to the user. 
In addition, when drive 2 is replaced, it can be reconstructed quickly. Prive 2*s 
striped data is recovered by simply copying its mirrored data from dnve i. Also, 
dnve 2’s mirrored data is recovered by simply copying the striped data from drive 3. 
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TCP protocxil can also De quite extensive, eaong into performance. TCP data oroerlng 
15 not required because the HDD expects random data ordering due to me scatter- 
gamer nature of the HDD cache UPP does not nave mis overhead and allows for 
hne^rate speeds- 

Second. performance of a Zeiera RAiD-t>ased system may exceed that of 
conventional RAID arrays with similar reliabiiiry because parity does rtot have to be 
maintained, nor is a RAID controller present to create a botoeneck Data redundancy 
IS maintained tnrowgh mirrors ana stripes. 

increased Relialijlity 

Reliability for a Zetera-baseo RAID system may exceed that of a conventional 
RAI05 In the preceding RAlD-tO example, the RAID system has one stnpe and one 
mirror Assuming a configuration wnh three drives having one replication of the data, 
men one drive can fail without data loss If there are four dnves in the array, men tw 
nonadj^cfint dnves could without data loss. Such a four-dnve array may DO more 
robust man RAID-5 Reliability through data replication is obviously coupled to 
scalability: however, customers can decide for memseives if m© incremental cost is 
worth the reliability. 

Easy Manageability 

Management of Zetera-based netwoiK storage solutions can be performed by any 
individual with basic nelwofKmg experiences and the ability to place a drive m an 
enclosure. Enterprises already have ortSite networK admirusuators who can handle 
deployment and maintenance of a Zeiera solution, use of IP addresses and 
muracasimg allows a Zetera system to be easily placed anywhere on a network that 
offers maximum flexibility lO a complete networking solution. 



Market Opportunities 

The Zetera technology addresses the four cmical storage solution cntena — coat, 
scalability, performance, and reliability — as effectively as, if not more effectively 
man. many existing network storage solutions 

Uarge businesses have iT departments that have the ability to deploy and to manage 
complex storage environments or at least have me resources to purchase the expertise, 
many small and medium^iied businesses do not Vet. many small businesses have 
storage needs beyond wnat single disk drives can provide but cannot afford me high- 
priced storage soiuWMts from well-established storage OEMs Moreover, the sK4ls 
necessary to manage such solutions are typically not fburxt within smaller SMEs. 
Zetera’s technology offers an acceptable alternative to costly storage solutions with a 
iow<»st. easy-to-depiQy. and easy-to-manage integrated storage system. 

As noted earlier, I DC also sees consumers becoming impoftant purchasers of storage 
over the next few years as me need to protect data increases with the growing 
amount of precious data" (e.g.. perwiai video, family photos) being stored onto disk 
dnves In addition, consumers continue to add discrete isiarKls of storage to the home 
environment via multiple devices suc^ as MP3 players. PvRs, multiple PCs, and 
external storage 
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Zfiiena appears to De on a solid patn to address all the catena of a Oisruptive 
tecnrtology The company provides me ha^is for repitcatmg essential Ouiiding plocks 
for netviorK storage such as RAiCH) stnpes and RAit>-i mirrors in addition, me 
technology may exceed me reiiaPility of existing systems inrowgn an advamageous 
incrememal cost route for consumers Dy piaang fine-grained comrol in the hands of 
the customer Finally, hy pursuing the SMB merKei where legacy systems are not 
entrenched. Zctera may Duiid a foundation from which it couw have the opponunity to 
migrate up mnowgh more estaplisneo marxets 

Technology Licensing 

The cost oenefrts of Zetera*s solution are noteworthy (eg., elimination of RAID 
controllers. TOHs; HBAa. custom svi^chcs; single, simplified HDD interface); 
however, it is significant mat ^eiera’s controller technology, while leveragirtg industry- 
standard technology, is itself propnetary and will require licensing dy industry 
participants. 

Few companies have deen success^! with large-scale licensing arto adoption of 
proprietary technology. Thera are many examples: Beta versus VHS: 1394 versus 
USB. Memory Stick versus CF. MMC. or SD: and the list goes on That is not to say 
that it can't de done. For example. Dolby. Minicassette. COMA, and Rambus are 
proprietary technologies that have deen deployed succsessfiiiiy. The fact mat Zetera is 
leveragirtg one of the most successful and widely adopted tecnnologres. notadly IP. 
will make its tasK less daunting man most 

Other challenges may include the fojlawing' 

Q The need to work with Microsoft to ensure that there are no interoperability 
issues The protocol is nonstandard and hence not pan of me Microsoft-certified 
world. If Windows is a target market, men Microsoft needs to be accommodated. 

Q To penetrate estaoiisnea storage ertvironmerits. some son of data migration path 
needs to pe established to aid me movement or migranon of data. 

Q HDD vendors may view the Zetera technology as "just another interface to 
suppon'* Such a prevailing attitude would need to de addressed quickly and 
moroughly 



Conclusions and Final Thoughts 

The changing information needs of businesses and me advent of me networked home 
wtm Its growing need for storage capacity and data proiectjon will dramancaiiy change 
me ways companies and consumers buy and use storage m the coming years 

Zetera, with its fully iP-dased storage solution, is in a strong position to capitalize on 
mese Changes artd Deco me a disruptive technology in me network storage market. 
The company’s use of IP addressing and multicasiing to access virtual dnves 
spanning multiple physical drivers matches many existing r^etwork solution 
capadiiittes and has me potential to exceed marty solutions in terms of cost, 
scalability, performance, and reliability 
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